Low-grade astrocytomas may arise from different astrocyte lineages.
The management of low-grade astrocytomas remains a challenge. Although the majority of these tumors have common histological features, they may have very different clinical manifestations and rates of proliferation. Because low-grade astrocytomas are composed of relatively well-differentiated neoplastic cells that closely resemble the astrocytic phenotype, it is possible that some of these lesions express antigens that characterize astrocyte lineages. The authors performed an immunohistochemical analysis of 20 low-grade astrocytomas with A2B5, a monoclonal antibody to a ganglioside found in early postnatal Type 2 (fibrillary) astrocytes, but absent in Type 1 (protoplasmic) astrocytes, and anti-glial fibrillary acidic protein to determine whether the expression of these antigens could be used to determine the histogenesis of these tumors. These findings were compared with the clinical and imaging features of these tumors. The percentages of cells positive for A2B5 and glial fibrillary acidic protein was strongly correlated with the location of the tumor within the cortex or white matter and with the length of preoperative symptoms. Tumors based in the cortex contained significantly fewer A2B5-positive and glial fibrillary acidic protein-positive cells than white matter tumors. In addition, lesions that caused a relatively short period of preoperative symptoms (< 1 year) had significantly more A2B5-positive and glial fibrillary acidic protein-positive cells than lesions responsible for a long preoperative history (mean, 12.9 years). These findings suggest that slow-growing, cortically based low-grade astrocytomas have a phenotype consistent with the Type 1 (protoplasmic) astrocyte lineage, while white matter low-grade astrocytomas express antigens consistent with the Type 2 (fibrillary) astrocyte lineage.